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1.0 Introduction

This summary provides background information on the intended service and operations of the
California High-Speed Train (HST) System to provide sufficient detail for the environmental a s-
sessment of proposed HST operations. Recognizing that the California ystem is still at a rela-
tively early stage of the planning process, and that many operational issues remain to be r e-
solved, this section summarizes how the system is envisioned to operate at this point in project
planning.

Inspired by successes of high-speed train systems around the world, California has for more
than 13 years been planning a statewide high-speed rail line that will serve as a backbone and

a needed alternative to the stateds existing tran
with and complement other modes of transportation i commercial airports, mass transit, the
stateds highway network, bike paths and pedestria

stretching initially from Anaheim/Los Angeles through the Central Valley to San Francisco in the
year 2020, and later, in the year 2027 to Sacramento and San Diego. It will be capable of 220
mph revenue operating speed and a travel time between Los Angeles and San Francisco of 2
hours 40 minutes. It will interconnect with other mod es of transportation and provide an envi-
ronmentally friendly alternative to vehicle and air travel.

The California HST System will initially cover 500 route -miles and service is planned to start in
2020, beginning in Anaheim/Los Angeles, running through the Central Valley from Bakersfield to
Merced, and traveling northwest into the Bay Area. Subsequent phases of the high-speed ralil
system are planned for a southern extension from Los Angeles to San Diego via the Inland Em-
pire and an extension from Merced north to Sacramento to be implemented in 2027.

Proven train technologies similar to those used in other countries with established high-speed
train systems (for example: Japan, France, Germany, Great Britain, Spain, Korea and China) will
be used. This technology includes steelwheel-on-steel-rail, entirely electric power, state -of-the-
art safety and signaling systems, and automated train control. This technology, although new to
North America, was introduced in Japan in 1964, France in 1981, and in many other countries
within the past two decades.

The HST will operate primarily on exclusive (dedicated) track with portions of the route shared
with other existing passenger rail operations. The route (alignment) will be constructed either
at-grade, in an open trench, in a tunnel, or on an elevated guideway, depending on the terrain,
physical constraints, environmental impacts and community input along each section. The sys-
tem will predominately be within, or adjacent to, existing rail or highway right -of-way to reduce
potential environmental impacts and minimize land acquisition.
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2.0 Service Plan Overview

2.1 Phase 1 Service Plan
(2020) T

Centerg

Millbrae-SFO o

Phase 1 is planned to begin operation in 2020  "&sas%ie’ ® P

and will implement high-speed train service il AgMecoed
between San Francisco and Anaheim, via the
Peninsula corridor, Pacheco Pass, Central Via
ley and Antelope Valley. In San Francisco,
high speed trains will operate from a terminal
station at the new Transbay Transit Center.
When service frequency grows higher than
five trains per hour per direction, a recon- Baerstiid”
structed high-speed terminal at the existing

Caltrain commuter station at 4th and King

streets will also be used. Other major stations —
along the route include the San Jose Diridon bty

Norwalk ®

Gilroy ®

® Fresno

Paimdale @

Station and Los Angeles Union Station.The ‘Anaheim ®
southern terminus of the high -speed line will
be at the planned ARTIC regional transporta-
tion center in Anaheim.
Figure 1

2.2 Full Build Servic e — Phase 1 HighSpeed

Plan L Train System

(2027) T

or\ter.
Milbrae-SFO Downtown

The full build-out of the HST Systemis Rodwood ory @ . i
expected to be ready for the operation of San Jose Diridon'® * “orcod”
revenue service in 2027 and will include Qlrry
four branches off of a main spine running ® Fresno

through the Central Valley and serving Los

Angeles Union Station. In addition to the

San Francisco and Anaheim branchesm-

plemented in (Phase 1) of development,

the full build system will provide high- Bakersfield®
speed train service to the northern portion

of the Central Valley and the state capital

at Sacramento, and to Riverside and San Faiindale g
Diego via the Inland Empire and Interstate e N o Aot
15 corridors. LosAngeles® o @ © @nierside
P Anaheim ®
High=Speed Train Alignments ® Murrieta
@ Sulions
O Potentis] Stations
@ Escondido
Foves University City @
% San Diego ®

Figure 2
Full Build High-Speed Train System
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2.3 Implementation Phasing

Phase 1 initial revenue service is expected to begin in 2020 with the operation of an estimated 120 trains
per day (on average). Several significant interim steps are anticipated. A portion of the new dedicated
high-speed track will be built early and used for testing and commissioning the high -speed trainsets as
they are received from the manufacturer. In addition, early revenue service over a portion (or portions)
of the Phase 1 line is planned, once sufficient trainsets have been commissioned and are ready for ser-
vice. Detailed service and operations planning for these interim stages has not yet been undertaken.

Phase 1 will be designed to be operable as a permanent, stand-alone system. While estimated to be op-
erational by 2027, the branch extensions to Sacramento and/or San Diego could be added to the network
at any point following completion of the Phase 1 system.

3.0 Service Plans

Conceptlevel rail operations and service plans have been developed to serve several purposes:

1 Confirm the level of service assumptions (travel times and service frequencies between station pairs)
used to develop the estimates of system ridership and revenue

9 Validate the operational feasibility of the desired level of service at a conceptual level

1 Identify operable patterns of train service, particularly the general requirements for non -stop or lim-
ited-stop trains to pass slower trains that need to make a greater n umber of (local) stops along the
route (i.e., the locations and frequencies of occurre

1 Provide a basis for an order of magnitude estimate of the number of train sets and overall rolling
stock fleet requirements for the full build -out

1 Provide a basis for estimating platform track and storage track capacity to support operations at the
end terminal stations

1 Provide a basis for sizing train storage and maintenance facilities throughout the HST System

1 Provide a basis for planning passenger-handling operations at HST stations, which can be used to
help size and configure station facilities.

The HST Systemridership and revenue estimates are used in developing the operations and service plans
so the level of service that would be provided at each station is generally equivalent to the level of se r-
vice assumed in developing the ridership and revenue estimates for the HST System Weekday ridership
demand is assumed to reach peak levels during a three-hour period in the morning and again in the af-
ternoon. Train service density would be greatest during these periods, reverting to a slightly lower level

of service during the remainder of the day.

Currently, the proposed mix of services would offer regular clock-face patterns, with each service type
leaving passenger stations at the same time each hour, with relatively limited exceptions. Slightly more
service is assumed during the three hour peak periods in the morning and late afternoon than during off -
peak hours, consistent with expected ridership peaking.

Trains would run in diverse patterns between various terminals. Three basic service types are
envisioned:

1 Express trains, which would serve major stations only, providing fast travel times; for example, b e-
tween Los Angeles and San Francisco during the morning and afternoon peak with a run time of
2 hours and 40 minutes.
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1 Limited-stop trains, which would skip selected stops along a route to provide faster service between
stations.

1 Frequent-stop trains, which would focus on regional service.

The vast majority of trains would provide limited -stop services and offer a relatively fast run time along
with connectivity among various intermediate stations. Numerous limited -stop patterns would be provid-
ed, to achieve a balanced level of service at the intermediate stations. The service plan (Authority 2010b)
envisions at least four limited trains per hour in each direction, all day long, on the main route between
San Francisco and Los Angeles. Each intermediate station in the Bay Aea, Central Valley between Fresno
and Bakersfield, Palmdale in the High Desert, and Sylmar and Burbank in the San Fernando Valley would
be served by at least two limited trains every hour 8 offering at least two reasonably fast trains an hour to
San Francis® and Los Angeles. Selected limitedstop trains would be extended south of Los Angeles as
appropriate to serve projected demand.

Including the limited -stop trains on the routes between Sacramento and Los Angeles, and Los Angeles
and San Diego, and the frequent-stop local trains between San Francisco and Los Angeles/Anaheim, and
Sacramento and San Diego, every station on the HST Systemwould be served by at least two trains per
hour per direction throughout the day, and at least three trains per hour during the morning and afte r-
noon peak periods. Stations with higher ridership demand would generally be served by more trains than
those with lower estimated ridership demand.

The service plan provides direct train service between most station pairs at least once per hour. Certain
routes may not always be served directly, and some passengers would need to transfer from one train to
another at an intermediate station, such as Los Angeles Union Station, to reach their final destination.
Generally, the Phase 1 andfull-build conceptual operations and service plans offer a wide spectrum of
direct service options and minimize the need for passengers to transfer.

These service plans provide a useful initial estimate of the level of service that matches projected long -
range demand on the HST System As the HST Systemis implemented and both the operating plan and
the ridership estimates are refined, it will be possible to make informed benefit and cost tradeoffs to d e-
velop the most appropriate mix of limited, express an d all-stop services, which will affect the trip times
between stations and the frequency of service offered at each station for each route.

3.1 Horizon Year (2035)

Figure 3 presents the estimated level of train service along various HST sections that is required to deliv-
er the appropriate choices of train stopping patterns to riders at all stations and satisfy the projected
weekday ridership demand in the horizon year of 2035. Weekday ridership demand is assumed to reach
peak levels during a three-hour period in the morning and again in the afternoon. Train service density
will be greatest during these periods, reverting to a lower level of service during the remainder of the
day.
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Peak Hour Off-Peak Hour
Sacramento

Sacramento

San Francisco | () () |San Francisco

San Jose O

Merced Merced

Fresno

O Bakersfield O Bakersfield

Los Angeles

Riverside Riverside

Anaheim

San Diego San Diego

Figure 3
Horizon Year 2035 Service Plan-- Peak Hour
and Off-Peak Train Movement Density

This service plan concept estimates that the main HST line through the Central Valley would have eleven
trains per hour in each direction during the peaks, and seven trains per hour at other times. Itisi m-
portant to note that even though this conceptual service plan estimates less than twelve trains per hour
(per direction) over most of the network during peak periods, the HST Systemis being designed for a
headway (time between trains) of three minutes, which could allow up to twenty trains per hour per di-
rection if all trains adhered to precisely the same schedule.

The level of service during the business travel peaks at San Francisco, along the Peninsula Corridor and
across Pacheco Pass would be ten traingper hour in each direction. The corresponding level of service
between Merced and Sacramento would be five trains per hour per direction i with two of these trains
operating towards San Francisco and the other three trains operating towards Los Angeles. During off-
peak periods, the base level of service would provide six trains per hour between San Francisco and Los
Angeles (with four of these trains extended to San Diego and three trains extended to Orange County
[Anaheim]). One train per hour would be o perated between Sacramento and San Francisco, and between
Sacramento and San Diego via Los Angeles.

The operations and service plan concept would provide up to seven trains per hour in each direction
along the route between Los Angeles and San Diego and three trains per hour per direction between Los
Angeles and Orange County (Anaheim) during the peak hours. This service scenario assumes that ke-
tween Los Angeles and Anaheim the tracks will be shared with a peak period operation of four Metrolink
Orange Courty trains (per hour), three HST (per hour) and one Amtrak Pacific Surfliner (per hour) sha r-
ing tracks on the new alignment between Los Angeles and Anaheim. The base level of off-peak service
would be four trains per hour on the San Diego section.
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Figure 4 illustrates the service types and trains that are assumed to be operated during a typical peak
hour and off-peak hour in 2035. (Limited-stop patterns are simplified for presentation clarity.)

Table 1 shows the detail of all 15 stopping patterns that are assumed to be provided in the northbound
direction during the morning peak hour and the eight stopping patterns that would be provided during
mid-day off-peak hours. In both cases, each pattern would be operated by one train per hour, with the
patterns repeating each hour.

This pattern, with a mix of single -set trains and double-set trains to provide required capacity, results in
the operation in 2035 of 261,610 daily trainset miles, including miles required to move trainsets to and
from maintenance facilities and stations where they start revenue service. This service is assumed to -
erate 365 days a year, for an annual total of 95.49 million trainset miles.

Table 1
Horizon Year 2035
Train Stopping Patternsi Typical Peak and Off Peak Hours

Typical Peak Hour
(AM Peak Northbound)

Stopping
Pattern

=]

Route / Service Type

A Bay Area-L A. Basin Limited Express 1 | ‘

A Bay ArsaL A-San Diego Linited e ® e 0 60 o o o000 0 0 0

A Bay ArsaL A-San Diego Linited e o0 o0 o o0 0 00 0 0

A Bay Area-Los Angeles All-Stop 4 | ‘

B Bay Area-L A-Crange County Limited 21am

€ Sacramento-S.F. All-Stop 14 m

€ Sacramento-8.F. Limited 39 m

D SacramentoL A -San Diego Limited 35 oo 00 o 00 00

E Sacramento-L A -Orange County All-Stop 15 | ‘

E Sacramento-L A -Orange County Limited 25 m

F Los Angeles-San Diego All-Stop 4 m

F  Los Angeles-3an Diego Express 42 _

Number of trains stopping at station 10 4 7 9 6 5 5 3 3 5 4 6 6 4 13 3 3 3 6 7 3 3 6 7
= 55 & @ z’”o\% J}S\ S
£5 e g5y s @\\z\‘ LT £ S S @ge S c‘\b e < e§§\ o\é%c

Off-Peak Hour 25 TS S SIS S S ESTS

Route / Service Type |DE§§%% %iéé gg%%%%?% é%géﬁgi

A Bay Area-L A Basin Limited Express 1 | ‘

A Bay Area-Los Angeles All-Stop 4 | ‘
B Bay Area-L A-Orange County Limited 17 m

€  Sacramento-8F. All-Stop 14 m

E Sacramento-L A -Orange County All-Stop 15 | ‘

Number of trains stopping at station 7 4 7T 7 7 2 2 2 2 4 4 4 4 4 7 3 3 2 4 4 2 2 4 4

Note 2): The ARouteo column on the [ eft of the Tabl e s hbestinaiay t
patterns, A through F shown in Figure 4 on the preceding page.

Federal Railroad

High-Speed Rail Authority Administration
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Fresno
Bakersfield

Palmdale
Sylmar
Burbank

Los Angeles

Norwalk @
Anaheim ® o] §2 City of Industry
1 1 ®lE & Ontario
ol e @® Riverside
-2 ol 12 Murrieta
Origin-Destination patterns: ® @ . Escondido
BBBBBG L ILa k] R University City
LRI Ed B San Diego
2 — Peak period tph/direction 1 2 1 1
1- Off-peak tph/direction
& Selected trains stop at these stations 1 2 1 p— S
* Note. The Origin -Destination patterns, A through F, Figure 4
correspond to the Route column A through F, shown in Horizon Year 2035 Service Plan
Table 2 on the previous page.

Basic Train Stopping Patterns
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3.2 Phase 1 Service Plan (2020)

Figure 5 presents the level of HST service that is estimated to be required to deliver the appropriate array
of choices of train stopping patterns to riders at all stations and satisfy the projected weekday ridership
demand on the Phase 1 system in 2020.

Peak Hour Off-Peak Hour

San Francisco O Q San Francisco

Merced

San Jose Merced

Figure 5
Phase 1 Service Plan (2020)
Peak Hour and OffPeak Train Movement Density

For Phase 1in 2020, the greatest density of train traffic will be between San Francisco and Los Angeles,
with four high -speed trains per hour in each direction during the morning and afternoon peak hours.

Phase 1 train service would include trains operating over a subset of the routes listed previously for the
Full Build network. Most stations and segments of the network would be served by more than one route.
Figure 6 provides an illustration of the types of service and the number of trains of each type that would
operate on each of the HST routes during a typical peak hour and off -peak hour in the year 2020.
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PEAK HOURS

OFF-PEAK HOURS

Bakersfield

Bakersfield

Palmdale Palmdale
Sylmar Sylmar
Burbank Burbank
Los Angeles Los Angeles
Norwalk Norwalk
Anaheim Anaheim
111 111*
Origin-Destination patterns:
2 _Peak period tph/direction
T - Off-peak tph/direction
@ Selected trains stop at these stations (limited stop service)
% Trains operate every other hour during off-peak hours
Figure 6

Phase 1 Service Plan (2020)
Basic Train Stopping Patterns

4.0 Passenger Station Operations

The horizon year 2035 service plan encompasses 24 passenger stations, including 20 intermediate sa-
tions and four terminal stations. The Phase 1 service plan (expected to be operational in 2020), envisions
11 intermediate and three terminal stations. Los Angeles Union Station (LAUS) and Merced would fure-
tion solely as intermediate stations in the Full System but in Phase 1 Merced would be a northern termii-
nal, and LAUS will serve both rolesi as an intermediate station for some trains and a terminal station for
others.

Station platforms are assumed to be 1380 feet long. In accordance with Code of Federal Regulations
(CFR) regulations that require that platform design meet the Americans with Disabilities Act ( ADA) Acces-
sibility Guidelines, the HST platforms will be designed to allow for level boarding.
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4.1 Intermediate Stations and Platform Tracks

All the intermediate stations in the exclusive, dedicated sections of the high speed system incorporate
platform tracks for stopping trains. Stations are spaced about 50 miles apart in rural areas and approxi-
mately 15 miles apart in metropolitan areas, with overall average spacing about 30 miles.

Because the Los Angeles high speed rail station is both a terminal staion and intermediate station in
Phase 1 and the Full build out, and a high-volume station, it has a special layout that incorporates inte r-
mediate and terminal station features.

The typical intermediate station will have the configuration shown in Figures 7 and 8, with platform tracks
on the outside flanked by side platforms. The platforms will be high -level, tangent and will cover the full
length of a 1312 foot train, permitting level boarding through all train doors.

1650

3000 3000

PLAN VIEW
: 172400

Figure 7
Intermediate Station Typical Configuration

Figure 8
Intermediate Station Typical Cross Section
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